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INDIRECT USER INTERACTION WITH ence number first appears . The same numbers are used 
DESKTOP USING TOUCH - SENSITIVE throughout the drawings to reference like features and 

CONTROL SURFACE components . 
FIG . 1 illustrates an exemplary computing environment 

BACKGROUND 5 that implements techniques for one or more indirect user 
interaction styles described herein . 

In this digital age , most people are familiar with two FIGS . 2-4 are illustrations of at least exemplary one 
ubiquitous computing environments : stationary computing user - interaction style ( called “ Jabber ' ) in accordance with 
and on - the - go computing . The established stationary - com one or more implementations of the techniques described puting realm involves computing systems designed primar herein . 
ily for heavyweight , stationary immersion by a user . Often FIGS . 5-7 are exemplary illustrations of another exem the intensive human - computer interactions within the sta plary user - interaction style ( called “ Joystick ” ) in accordance tionary - computing realm involve a user interacting with with one or more implementations of the techniques “ window , icon , menu , and pointing device , " elements . This described herein . is called a WIMP - type interaction . While it is clear that 15 FIGS . 8-9 are exemplary illustrations of still another desktop computers are part of the stationary - computing 
realm , other nominally “ portable ” computing devices ( such exemplary user - interaction style ( called “ Grabber ” ) in 
as laptops and notebooks ) also fit within the context of this accordance with one or more implementations of the tech 
realm because such devices are designed to be used by a niques described herein . 
stationary user . FIG . 10 is flow diagram of at least one exemplary process 
The second and emerging realm is called on - the - go com that implements the techniques described herein . 

puting ( i.e. , mobile computing ) . As its name implies , the 
DETAILED DESCRIPTION computing devices of this realm are intended to be used 

primarily by a user while she is often literally “ on the go . ” 
This realm is based upon highly portable devices ( e.g. , 25 Described herein are techniques that enable a user of a 
mobile or smart phones ) that often provide functionality portable device of the on - the - go - computing realm to 
beyond just computing . Contrary to the stationary - comput immerse herself into the heavyweight , stationary - computing 
ing realm , the on - the - go - computing realm offers light- realm . Described herein are techniques for indirect user 
weight mobile engagement for its users . interaction with a two - dimensional virtual space ( " desktop " ) 

While some of the applications available in the stationary- 30 of a presentation device using a touch - sensitive control 
computing realm are also available within the on - the - go surface of a user - input device ( such as a mobile phone ) . The 
computing realm , the on - the - go user does not have a true techniques described herein introduce a class of user - inter 
ability to fully engage in the heavy - duty stationary immer action styles that enables a user to move , point , pan , zoom , 
sion available in the stationary - computing realm . Naturally , and scale within a large virtual two - dimensional space with 
a portable on - the - go - computing device has a much smaller 35 input from the touch surface of a handheld device , with the 
screen size than that of a typical stationary - computing output of the user interaction being rendered on an external 
device . For this reason alone , the on - the - go user is unable to visual display unit . The described techniques have the 
experience the serious in - depth interaction available to the advantages of the greater visual real estate ( e.g. , a physically 
user in the stationary - computing realm . larger and more visually comfortable display , and / or higher 

40 pixel resolution ) of large external visual display units along 
SUMMARY with the convenience of portable , mobile computing 

devices . With one or more implementations of the tech 
Described herein are techniques that offer a class of niques described herein , the small touchscreen of a mobile 

user - interaction styles for indirect user interaction with a phone , for example , functions like a mouse and / or keyboard 
two - dimensional virtual space ( “ desktop ” ) using touch - sen- 45 for user interaction with a computing system . Other touch 
sitive control surface of a user - input device ( such as a screen scenarios exist , for example , with smart phones . 
mobile phone ) . Some described techniques enable a user to However , with those scenarios , the touchscreen is sufficient 
point , pan and scale within a large , virtual , two - dimensional to fully access the displayed area and the user interaction 
space with input from the touch surface of a handheld between the touchscreen and the output display is direct . 
device , with the output of the user interaction being rendered 50 With these other existing touchscreen - input scenarios , the 
on a visual display unit ( other than the touch surface ) . touchscreen is coextensive with the display area . There is 

This Summary is provided to introduce a selection of nothing being displayed that the user cannot access by 
concepts in a simplified form that are further described touching the touchscreen . Furthermore , since the user is 
below in the Detailed Description . This Summary is not actually touching the coextensive touchscreen , she can see 
intended to identify key features or essential features of the 55 where she is touching . The user interaction in that case is 
claimed subject matter , nor is it intended to be used as an aid direct . For example , if the user wishes to activate a program , 
in determining the scope of the claimed subject matter . The the user simply touches the icon for the program . The user 
term “ techniques , ” for instance , may refer to device ( s ) , knows that she is touching the program's icon because she 
system ( s ) , method ( s ) and / or computer - readable instructions can see a direct touch of the screen right over where the icon 
as permitted by the context above and throughout the 60 is displayed on the display area . 
document . In contrast with the existing approach , the new user 

interaction styles involve a touchscreen that is smaller than 
BRIEF DESCRIPTION OF THE DRAWINGS the displayed area and , because the touchscreen is not part 

of the display area , the user interaction is indirect . More 
The detailed description is described with reference to the 65 particularly , the input device ( e.g. , a mobile phone ) is 

accompanying figures . In the figures , the left - most digit ( s ) of separate from the display area . Because of this , the touch 
a reference number identifies the figure in which the refer- screen is not coextensive with the display area . That is , there 
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is not a one - to - one correspondence between the area of the 104. More precisely , the touchscreen 110 and the visual 
input touchscreen and the output display area . display unit 104 are not coextensive with each other . That is , 
As described herein , the one or more of the new user- the touchscreen 110 and the visual display unit 104 do not 

interaction styles address resolution mismatches . Such mis- share the same surface . 
matches may exist between the touchscreen of the mobile 5 A mobile phone 106 may also be called a cell phone , 
phone and a visual display unit or the touchscreen and a smart phone , wireless handset , a handphone , satellite phone , 
larger two - dimensional virtual space ( i.e. , " desktop " ) of a wireless phone , or the like . For this or other implementa 
presentation device ( e.g. , wall - mounted display ) . Also , the tions , the user - input device 106 may be any suitable hand 
new user - interaction styles address how the user interacts held computing device having a touchscreen 110 or a 
with the desktop indirectly by using the touchscreen of the 10 specialized surface that detects the motion and position of 
phone . More particularly , indirect interaction is accom- one or more fingers or styluses on that surface . Other 
plished using eyes - free handling of the mobile phone . examples of suitable user - input devices include ( by way of 

This brief introduction , including section titles and cor- example and not limitation ) : touchpad , personal digital 
responding summaries , is provided for the reader's conve- assistant ( PDA ) , tablet , watch , navigational system , digital 
nience and is not intended to limit the scope of the claims , 15 audio player , and digital multimedia player . Some tablet 
nor the proceeding sections . based computer systems have a “ hover state ” that , for 
Exemplary Computing Environment example , detects a stylus before it contacts the surface of the 
FIG . 1 illustrates an exemplary computing environment tablet . In this scenario , the user can position the stylus 

100 that may implement the described techniques for indi- accurately before touching the tablet's screen . For many of 
rect user interaction with a two - dimensional virtual space of 20 the implementations discussed herein , the user - input device 
the stationary - computing realm using the touch - sensitive 106 does not have a pointing hover state . However , other 
control surface of a portable user - input device of the on - the- implementations may employ a user - input device 106 with 
go computer realm . The example user interaction may also a pointing hover state . 
be called “ heads - up , hands - down . " The environment 100 As shown in FIG . 1 , the communicative coupling 108 
may include at least one computing device 102 having a 25 between the user - input device 106 and the presentation 
visual display unit 104 and a user - input device 106 that is device is wireless . In this implementation , the wireless 
communicatively coupled 108 with the computing device communicative coupling 108 is any suitable short - distance 
102 . wireless communication approach , such as that offered by 
The computing device 102 may be one that is typically BLUETOOTHTM , near field communication ( NFC ) , and 

used in the stationary - computing realm . The computing 30 wireless personal area network ( WPAN ) standards . Alterna 
device 102 may be any suitable computing device that is tively , the wireless connection may be via a longer - range 
capable of producing a virtual two - dimensional space wireless communication approach , such as that offered by 
designed primarily for user interaction with a typically wireless local area network ( WLAN ) standards or cellular 
stationary user . The virtual two - dimensional space is called networks . Furthermore , the communicative coupling 108 
a “ desktop ” herein . Often the desktop allows for WIMP - type 35 may be a wired connection , such as that offered by a 
interactions . WIMP typically denotes a style of interaction universal serial bus ( USB ) cable or Ethernet cable . 
using window , icon , menu , and pointing devices . While not FIG . 1 shows the mobile phone 106 being held by a 
necessarily fully illustrated , the computing device 102 has human user . She is touching the touchscreen 110 with her 
processors , memories , storage subsystems , and input / output finger 112 of her right hand 114 while holding the mobile 
subsystems , such as a keyboard , mouse , monitor , speakers , 40 phone 106 in her left hand 116. The mobile phone 106 has 
etc. at least one mode - changing button 118. The mode - changing 

The visual display unit 104 is depicted in FIG . 1 as a button 118 is shown here under the user's thumb , but the 
flat - panel monitor . For this or other implementations , the user isn't necessarily pressing the button in this depiction . 
visual display unit 104 may be any suitable visual - output As depicted here , the user is actually touching the touch 
display device that is typically used to display a desktop 45 screen 110 with her finger 112. Of course , other suitable 
designed primarily for user interaction with a stationary input alternatives may be used in other implementations . 
user . Other examples of suitable visual display units include Suitable alternatives include ( by way of example and not 
( by way of example and not limitation ) : any flat - panel limitation ) : defined motions of a stylus or touch ; a simulated 
display , such as plasma , liquid crystal display ( LCD ) or button on - screen , multi - touch interactions ; accelerometers 
organic light emitting diode ( OLED ) ; cathode ray tube 50 in a mobile phone ; and accelerometers in a HWD device . In 
( CRT ) display ; large wall - mounted monitor ; projector ; por- the later example with the HWD device , a user's body 
table pico - projector ( .e . , handheld or pocket projector ) ; motion may be used to directly control panning and zooming 
human wearable display ( HWD ) , such as a head - mounted of a viewing area . When the user is wearing an eyewear 
display ( HMD ) ; heads - up display ( e.g. , cock - pit display ) ; display , head motions may provide a very natural interface 
electronic paper ; virtual retinal display ; stadium / arena 55 that corresponds to human behavior in front of large dis 
mega - display or scoreboard ; and television . plays . For example , panning may result from the user 

Since the computing device 102 and the visual display turning her head to look at different portions of the screen 
unit 104 work together to present or render the desktop in an and zooming may result from when she leans closer to see 
interactive manner to a user , they are collectively referred to more detail or away to see less detail . 
a “ presentation device ” or “ rendering device ” herein and in 60 Within the touchscreen 110 is a control region . Since the 
the context of the exemplary computing environment 100 . control region is coextensive with the touchscreen 110 , it is 

The user - input device 106 is shown in FIG . 1 as a mobile not depicted separately from the touchscreen 110 in FIG . 1 . 
phone and hereinafter may be referred to as such . The Generally , the control region may be smaller than or equal 
mobile phone 106 has a touch - sensitive control surface 110 , in size to the touchscreen 110. For the sake of simplicity , 
which is commonly called a touchscreen and hereinafter 65 because the control region is coextensive to the touchscreen 
may be referred to as such . The touchscreen 110 of the 110 , the control region is not explicitly discussed within the 
mobile phone 106 is separate from the visual display unit context of this particular implementation . 
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As illustrated , the presentation device produces a desktop 126 indicates where the user is currently pointing and may 
120 for the purpose of interacting with the user , especially be used to initiate user input , which is sometimes called a 
WIMP - type interaction . The desktop 120 may arbi- “ mouse event . ” Examples of mouse events include a mouse 
trarily large , two - dimensional virtual space intended for click , drag , double - click , right - click , etc. 
interaction with a user , such as a gaming environment . The 5 In some implementations , when the user lifts her finger 
presentation device has a displayed viewport 122 that shows 112 , the ring 126 changes color and becomes dashed . This 
only the viewable or displayed portion of the desktop 120 . indicates that the user has an opportunity to generate a 
Most computer users are familiar with scenarios where mouse event . However , in other implementations other color 

the displayed viewport 122 exactly matches the desktop 120 . schemes and visual indications may be used ( e.g. , texture , 
However , in some instances only a portion of the desktop 10 line weight , etc. ) . If the finger 112 touches the touchscreen 
120 is viewable by the presentation device . An example of 110 outside a typically unseen touch zone on the touchscreen 
such a situation is with the use of HWD devices , such as 110 , the ring 126 disappears . In this implementation , the 
portable eyewear displays . It is common for a HWD to have touch zone is a space surrounding where the user is touching 
a resolution which is much less than that of the desktop 120 . on the touchscreen 110. The touch zone is typically a fifteen 
In those instances , the HWD only displays a portion of the 15 pixel radius centered on where the user touches . However , in 
desktop 120 at any one time . The discussion herein of this other implementations different size zones may be used . 
and other implementations presumes that the viewport 122 Alternatively , the user's finger 112 remaining off of the 
displays only a portion ( e.g. , half or a third ) of the entire touchscreen 110 for at least a defined time ( e.g. , one second ) 
desktop 120. In other words , the resolution of the viewport may also cause the ring 126 to disappear . 
122 is less than the resolution of the desktop 120. With other 20 If the user touches inside the touch zone within the 
alternative implementations , their resolutions may match ; defined time ( e.g. , one second ) , the ring 126 changes color 
thus the viewport 122 may display all of the desktop 120 . to indicate that the mouse event will occur at the ring's 
FIG . 1 shows a pointing region 124 within the viewport position within the pointing region 124. If at this point the 

122. The discussion herein of this and some of the other user lifts her finger 112 , a single - click mouse event is 
implementations presumes that the pointing region 124 is 25 triggered . This causes the ring 126 to change color again and 
smaller than and included within the viewport 122. In other resets a ring timer to support double clicks . If instead the 
words , the resolution of the pointing region 124 is less than user drags her finger 112 outside the touch zone , a mouse 
the resolution of viewport 122. With other alternative imple- drag action is triggered . After a single click , if the finger 112 
mentations , the resolutions of the pointing region 124 may again contacts the touchscreen 110 inside the touch zone and 
match the viewport 122 . 30 is released , the ring 126 changes color one more time , and 
As shown , the pointing region 124 corresponds dimen- a double - click mouse event is triggered . 

sionally to the touchscreen 110 of the mobile phone 106. The The touchscreen 110 of the mobile phone 106 is mapped 
correspondence is one - to - one ( 1 : 1 ) so that the resolution of absolutely to the pointing region 124 within the viewport 
the touchscreen 110 matches the effective resolution of the 122 , which is within the desktop 120. Herein , absolute 
pointing region 124. The effective resolution may depend 35 mapping means that each pixel of input spatial extent of the 
upon of the pixel resolution of the screen of the touchscreen touchscreen 110 maps directly to the same corresponding 
and the visual display unit . The effective resolution may also pixel of output spatial extent of the pointing region 124. So , 
depend upon human factors . For example , the effective as shown in FIG . 1 , the ring 126 appears or moves to a point 
resolution of a presentation screen may be less than its in the pointing region 124 that corresponds to the absolutely 
physical resolution if the viewer is far away . For touch 40 mapped point that the user's finger 112 is touching on the 
devices , the size of the user's finger may make the effective touchscreen 110 . 
touch resolution much smaller than the touch screen's pixel Unlike with a traditional input from a mouse or a pen 
resolution . input tablet , touchscreens of mobile phones are small , low 

The term “ resolution ” is a shortened form of " display resolution , and need to be stabilized ( typically by a user 
resolution ” or “ screen resolution . ” To disambiguate from 45 holding the mobile phone 106 in the non - dominant hand 
other known forms of resolution , the term “ spatial extent ” is 116 ) . Because of this , the user might have a tendency to 
used to describe the intended type of “ display resolution ” or draw off the edge of the touchscreen 110 when not looking 
“ screen resolution " addressed herein . As used herein , spatial at the mobile phone 106 while interacting in a large virtual 
extent of a box , area , region , etc. refers to its pixel dimen- space . This drawing - off - the - edge tendency is ameliorated by 
sions in terms of width and height . For example , the desktop 50 the absolute mapping of the pointing region 124 to the 
120 may have a spatial extent of 1920x1080 , the viewport touchscreen 110 and visual feedback of the touch location 
122 may have a spatial extent of 1024x768 , and the pointing within the pointing region 124 offered by the ring 126 . 
region 124 may have a spatial extent of 320x240 . One operation principle of this and other implementations 

In this example , the spatial extent of the touchscreen 110 described herein is that once the user has established contact 
would be 320x240 because its spatial extent matches the 55 between the screen and their finger 112 or stylus , the user 
spatial extent of the pointing region 124. In general , the should be able to perform bursts of mouse - like interactions 
control region has a spatial extent that matches the spatial without the disruption of “ clutching . ” This principle is called 
extent of the pointing region 124. So , for other implemen- the “ sticky eyes - free ” design . Clutching is a common action 
tations where the control region is smaller than the touch- performed by a user with traditional relative pointing inter 
screen 110 , the spatial extent of the control region would 60 actions , such as a mouse . Clutching is when the pointing 
match that of the pointing region 124 , but the touchscreen device is repositioned before it runs out of input space , but 
would have a greater spatial extent . before the associated pointer has reached the edge of the 
FIG . 1 shows , within the pointing region 124 , a mousing pointable area . For example , a mouse may reach the edge of 

ring 126 depicted as a circle with cross - hairs . This mousing the mouse pad long before the pointer has reached the edge 
ring 126 may also be called a cursor , a pointer , or simply a 65 of the screen or window . 
ring . Of course , in other implementations , the ring 126 may However , as it is described to this point , the user is only 
take on a different shape , like an arrow or a hand . The ring able to access the portion of the desktop 120 presently 
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encircled by the pointing region 124 in its present position . pointing region 124. With this absolute mapping , the ring 
Because of the absolute mapping between the pointing 126 moves within the pointing region 124 in a manner that 
region 124 and the touchscreen 110 , the user cannot move corresponds absolutely to how the user moves their finger 
outside the pointing region 124 without something more . 112 inside the control region ( which is the same as the 
The user can switch to a pan - zoom mode with additional or 5 touch - sensitive control surface 110 for this particular imple 
different input provided by , for example , the user pressing mentation ) 
the pan - zoom mode button 118 on the mobile phone 106. In In this implementation , the components are software other implementations , this may just be a pan mode button modules of computer - executable instructions residing in the or a zoom mode button . In this description , pressing of the memory 130 and are being executed , as needed , by a pan - zoom mode button 118 is called the button - down mode . 10 
Instead of button 118 , the user may utilize a prolonged processor 128. In general , the computer - executable instruc 

tions are instructions executable on one or more computers , selection of some area , such as the edge of the viewport , to 
select and move the viewport . a computing device , or the processors of a computer . While 

In button - down mode , the movement of the finger 112 on shown here as modules , the components may be embodied 
the touchscreen 110 directs the pointing region 124 to move 15 as hardware , firmware , software , or any combination 
relatively within the viewport 122. The relative movement is thereof . Also , while shown here residing on a single com 
based , at least in part , upon the persistence of the box or puting device ( i.e. , the computing device 102 ) , the compo 
boundary defining the edges of the pointing region 124. So , nents may be distributed across many computing devices in 
a button - press with a touching movement to the right causes the distributed system or network . 
the pointing region 124 to move to the right in a similar 20 In some alternative embodiments , the mobile phone 106 
manner . Once the pointing region 124 moves past the edges may be part of the presentation device . For example , the 
of the viewport 122 , then both the pointing region 124 and mobile phone 106 may provide some or all of the computing 
the viewport 122 move relatively within the desktop 120 . power for one or more of the components . Indeed , the 

Note that , unlike the absolute movement of the ring 126 mobile phone 106 may provide some or all of the compo 
inside the pointing region 124 , the movement of the pointing 25 nents . If so , the mobile phone 106 is not providing the 
region 124 itself is relative . A button - down touchscreen functionality of the visual display unit 104 through the 
direction causes a movement of the pointing region 124 touchscreen 110. In other words , the viewport 122 and 
relative from its original position in the viewport 122 before pointing region 124 are not seen through the touchscreen 
the direction to move . 110 of the mobile phone 106. In some implementations , the 

The presentation device includes at least one processor 30 mobile phone 106 may offer a visual display unit that is 
128 and a memory 130. In that memory are at least three separate from the touchscreen 110 being used for user 
components : a presenter 132 , a user - interactive interface interaction . 
134 , and a pointing - region controller 136 . Jabber User - Interaction Style 
The presenter 132 manages the display of the three nested FIGS . 2-4 illustrate aspects of at least one implementation 

spaces : the desktop 120 , the viewport 122 , and the pointing 35 ( called “ Jabber ” ) of the described techniques for indirect 
region 124. These nested spaces correspond to three nested user interaction with the desktop of a presentation device 
levels of user interaction . The desktop 120 is the two- using a touch - sensitive control surface of the user - input 
dimensional virtual space , the viewport 122 defines what the device . Generally speaking , the Jabber user - interaction style 
user can see within that virtual space , and the pointing utilizes an absolute pointing arrangement for moving a 
region 124 defines what the user can select within what the 40 pointer within a pointing region embedded within a relative 

arrangement for moving a pointing region . Part of the Jabber 
The presenter 132 manages what portion of the desktop user - interaction style is shown in FIG . 1. FIGS . 2-4 continue 

120 is displayed via the viewport 122. The presenter 132 the depiction of the Jabber user - interaction style . 
also manages the panning and scaling ( i.e. , zooming in or FIG . 2 shows an exemplary arrangement 200 for the 
out ) of the viewport's view of the desktop 120. In addition , 45 Jabber user - interaction style . This arrangement includes 
the presenter 132 handles the display of the pointing region mobile phone 202 with a pan - zoom mode button 204 and a 
124 in the viewport 122. The presenter 132 also handles the touchscreen 206. As shown , the user's thumb 208 is not 
display of and movement of the ring 126 inside the pointing pressing the button 204. Instead of using her finger , the user 
region 124 . is using a stylus 210 so that it is touching the lower left - hand 

The user - interaction interface 134 handles the communi- 50 corner of the touchscreen 206. A dashed - line stylus 212 and 
cation with the mobile phone 106. More particularly , the dashed - line arrow 214 indicate that the user moved the 
interface 134 gets and interprets the input from the mobile stylus 210 from the lower left - hand corner to the upper 
phone 106. For example , the interface 134 obtains input right - hand corner of the touchscreen 206 . 
from the user touching within the control region of the FIG . 2 also shows three nested spaces that are navigated 
touchscreen 110 of the mobile phone 106. The interface 134 55 by the user touching the touchscreen 206 of the phone 
also handles other input from the mobile phone 106 or other mobile 202. From largest to smallest spaces , the spaces 
devices that may affect the user interaction . For example , include a desktop 216 , displayed viewport 218 , and the 
other input may come from pressing of buttons ( such as pointing region 220 . 
mode - changing button 118 ) , an accelerometer in the mobile A mousing ring 222 is located inside the pointing region 
phone 106 , or buttons or an accelerometer of other devices 60 220 in a position that corresponds with the position of the 
( such as a HWD device ) . stylus 210 in the touchscreen 206. A dashed - line mousing 

The pointing - region controller 136 maps , in an absolute ring 224 and its dashed - line arrow 226 indicate the move 
fashion , the control region of the touch - sensitive control ment of the mouse ring 222 that corresponds with the 
surface 110 of the user - input device 106 to the pointing movement of the stylus 210. The stylus 210 moves from the 
region 124. The pointing - region controller 136 maps each 65 lower left - hand corner to the upper right - hand corner of the 
point ( i.e. , pixel ) of the control region of the touch - sensitive touchscreen 206 and directs the ring 222 to move in a similar 
control surface 110 with each point ( i.e. , pixel ) of the manner inside the pointing region 220 . 

user can see . 



US 11,068,149 B2 
9 10 

This demonstrates the absolute relationship between three nested spaces : a desktop 416 , a solid - line viewport 
movement of the stylus 210 touching the touchscreen 206 418 , and a solid - line pointing region 420 . 
and the movement of ring 222 in the pointing region 220 . Like the user - interaction arrangement 300 , the exemplary 
For this embodiment , the control region matches the touch- Jabber arrangement 400 shows the pan - zoom interaction 
screen 206 completely . In other embodiments , the control 5 mode . The solid - line viewport 418 and solid - line pointing 
region may be smaller in size than and / or different in shape region 420 indicate a starting position at the time that the 
from the touchscreen 206. In those embodiments , the abso user placed the stylus 410 on the touchscreen 406. A 
lute relationship is between a touch within the control region dashed - line viewport 422 and a dashed - line pointing region 
of the touchscreen 206 and the similarly - shaped and sized 424 ( with dashed - line arrow 426 ) indicate the panning 

10 movement of both the viewport and the pointing region that pointing region 220 . 
FIG . 3 shows another exemplary Jabber user - interaction corresponds with the movement of the stylus 410. The stylus 

410 moves up on the touchscreen 406 and directs the arrangement 300 , which is arranged very similarly to the solid - line pointing region 420 to move in a similar manner exemplary arrangement 200. The user - interaction arrange relative to the movement of the stylus 410. Since the ment 300 includes mobile phone 302 with a pan - zoom mode 15 movement of the solid - line pointing region 420 extends 
button 304 and a touchscreen 306. Unlike the exemplary beyond the bounds of the solid - line viewport 418 , the 
arrangement 200 , the user's thumb 308 is pressing the viewport moves as well as the pointing region . 
pan - zoom mode button 304 in the user - interaction arrange- Panning beyond the desktop 416 may be allowed to 
ment 300. A stylus 310 is touching the lower left - hand address particular situations . For example , when a user is 
corner of the touchscreen 306. A dashed - line stylus 312 and 20 wearing a head - mounted display , the fixed - head display 
dashed - line arrow 314 indicate that the user moved the relationship makes it physiologically difficult and / or uncom 
stylus 310 from the lower left - hand corner to the upper fortable for the user to look at the corners of the display . 
right - hand corner of the touchscreen 306 . Also , in some head - mounted displays , the corners them 

FIG . 3 also shows three nested spaces that are navigated selves can be visually distorted as an artifact of the display 
by the user touching the touchscreen 306 of the mobile 25 technology . Consequently , a pan beyond the desktop 416 
phone 302. From largest to smallest spaces , the spaces may be allowed , so that the corner of the desktop 416 can be 
include a desktop 316 , displayed viewport 318 , and the centered into the users ' view . 
pointing region 320 . As the name implies , pressing the pan - zoom mode button 

Unlike the exemplary arrangement 200 , the user - interac- ( such as button 404 ) allows the user to zoom as well as pan . 
tion arrangement 300 shows no mousing ring , ( e.g. 126 , 30 When zooming , the extent of the real estate that the viewport 
222 ) . By pressing the pan - zoom mode button 304 , the user 422 takes up of the desktop 416 changes . It will appear that 
has entered the pan - zoom interaction mode . In this mode , the user is zooming in or zooming out of the desktop 416 . 
the mousing ring is not utilized . Therefore , the ring may When zooming , the spatial extent of the desktop changes as 
disappear . When in the pan - zoom interaction mode , move- well . The viewport 422 zooms in to or out of the desktop 416 
ment on the touchscreen 306 directs panning of the pointing 35 when the user points at a target while pressing the pan - zoom 
region 320 within the viewport 318 or the zooming of the mode button 404. If , when zooming , the user zooms into the 
displayed viewport 318 within the desktop 316 . pointing region 424 , the pointing box is temporarily shrunk 

To pan the pointing region 320 around the displayed to fit in the viewport 422. The zooming aspect is discussed 
viewport 318 , the user presses the pan - zoom mode button further with regard to the “ Grabber ” user - interaction style 
304 without pointing at a target . Unlike the absolute map- 40 shown in FIGS . 8-9 . 
ping and movement of the mousing ring inside the pointing Also , with the Jabber user - interface style , once a drag has 
region ( e.g. 124 , 220 ) , the stylus strokes move the pointing been initiated , holding down the pan - zoom button 404 
region 320 in a relative fashion when panning . That is , allows the drag to persist over one or more pan operations . 
pointing region moves relative to previous persistent posi- The pointer position within the pointing box follows the 
tion in the viewport . 45 stylus position to ensure smooth transitions in and out of 

The solid - line pointing region 320 indicates a starting panning . This makes the entire desktop 416 easily accessible 
position at the time that the user placed the stylus 310 on the within a single drag and greatly improves the use of drag 
touchscreen 306. A dashed - line pointing region 322 and gable controls such as scroll bars . 
dashed - line arrow 324 indicate the panning movement of the Joystick User - Interaction Style 
pointing region that corresponds with the movement of the 50 FIGS . 5-7 illustrate aspects of another implementation 
stylus 310. The stylus 310 moves up and to the right on the ( called “ Joystick ” ) of the described techniques for indirect 
touchscreen 306 and directs the pointing region 320 to move user interaction with the desktop of a presentation device 
in a similar manner relative to the movement of the stylus using the touch - sensitive control surface of a user - input 
310. Since the pointing region 320 stays within the bounds device . Generally speaking , the Joystick user - interaction 
of the displayed viewport 318 , the displayed viewport 318 is 55 style utilizes an absolute pointing arrangement for moving a 
unmoved by the movement of the pointing region 320 . pointer within a pointing region embedded within a relative 
FIG . 4 shows still another exemplary Jabber arrangement arrangement for moving the pointing region . The Joystick 

400 , which is arranged similarly to the user - interaction user - interaction style utilizes stylus strokes on the mobile 
arrangement 300. The exemplary Jabber arrangement 400 screen to move a visible circle of addressable pixels around 
includes mobile phone 402 with a pan - zoom mode button 60 a desktop shown on the external display . This circle looks 
404 and a touchscreen 406. Like the arrangement 300 , the and behaves like a “ joystick ” that directs and moves with the 
user's thumb 408 is pressing the pan - zoom mode button 404 pointer . 
in the exemplary Jabber arrangement 400. A stylus 410 is FIG . 5 shows an exemplary arrangement 500 for the 
touching the lower left - hand corner of the touchscreen 406 . Joystick user - interaction style . This arrangement includes 
A dashed - line stylus 412 and its dashed - line arrow 414 65 mobile phone 502 with a zoom mode button 504 and a 
indicate that the user moved the stylus from the lower half touchscreen 506. As shown , the user's thumb 508 is not 
to the upper half of the touchscreen 406. FIG . 4 also shows pressing the button 504. Therefore , the zoom mode is not 
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activated . The user is using a stylus 510 so that it is touching toward the middle of the touchscreen 706 to where the 
approximately in the middle of the touchscreen 506. Indeed , dashed - line stylus 712 is shown . When in zoom mode , this 
the stylus 510 is touching with a dashed - line circular area motion causes the viewport 718 to zoom in . The opposite 
called a control region 512. While some implementations movement causes the viewport to zoom out . 
might display a control region 512 on the touchscreen 506 , 5 A dashed - line viewport 720 along with dashed - line 
other implementations might not . arrows at each corner indicate the zoomed - in result of the 
FIG . 5 also shows three nested spaces that are navigated zoom - in action . As illustrated , the viewport is shown as 

by the user touching the touchscreen 506 of the mobile decreasing in size . In reality , the viewport stays the same 
phone 502. From largest to smallest spaces , the nested size . Instead , zooming - in causes less of the desktop to be 
spaces include a desktop 514 , a displayed viewport 516 , and 10 viewed within the same - sized viewport . Of course , when 
a circular pointing region 518 . zoomed - out , the same - sized viewport will show more of the 
A mousing ring 520 is located inside the pointing region desktop . FIG . 7 depicts this change . When zooming , the 

518 in a position that corresponds with the position of the extent of the desktop 716 that the viewport occupies 
stylus 510 in the control region 512. The ring 520 maps to changes . It will appear that the user is zooming in or 
a point within the pointing region 518 that absolutely 15 zooming out of the desktop . When zooming , the spatial 
corresponds to the point that the user places the stylus 510 extent of the desktop changes . 
inside the control region 512. Likewise , the ring 520 moves In other words , moving the stylus 710 across the touch 
within the pointing region 518 in a manner that corresponds screen 706 to the right , away from the depressed button 704 , 
absolutely to how the user moves the stylus 510 inside the has the effect of “ stretching ” the desktop 716 and thus 
control region 512. This demonstrates the absolute relation- 20 zooming the view inwards . The inverse also holds — moving 
ship between mapping and movement of the stylus 510 the point of contact across the touchscreen 706 to the left , 
touching the control region 512 and the ring 520 in the towards the depressed button 704 , has the effect of " pinch 
pointing region 518 . ing ” the desktop 716 and thus zooming the view out . 

FIG . 6 shows another exemplary arrangement 600 for the Grabber User Interaction Style 
Joystick user - interaction style . This exemplary arrangement 25 FIGS . 8-9 illustrate aspects of still another implementa 
is similar in at least some respects to the arrangement 500 . tion ( called “ Grabber ” ) of the described techniques for 
The arrangement 600 includes a mobile phone 602 with a indirect user interaction with the desktop of a presentation 
zoom mode button 604 and a touchscreen 606. As shown , device using the touch - sensitive control surface of a user 
the user's thumb 608 is not pressing the button 604. There- input device . Generally speaking , the Grabber user - interac 
fore , the zoom mode is not activated . The user is using a 30 tion style utilizes an absolute pointing arrangement for 
stylus 610 so that it is touching approximately toward the moving a pointer within a pointing region . That pointing 
lower left - hand corner of the touchscreen 606. Indeed , the region is embedded within a relative arrangement for zoom 
stylus 610 is touching outside of a dashed - line circular area ing a pointing region . Unlike the other user - interaction styles 
called a control region 612 . already discussed , with Grabber , the entire touchscreen is 
FIG . 6 also shows three nested spaces that are navigated 35 mapped to the viewport . 

by the user touching the touchscreen 606 of the mobile In Grabber user - interaction style , stylus strokes on the 
phone 602. From largest to smallest spaces , the nested mobile screen smoothly zoom into a region of interest from 
spaces include a desktop 614 , a displayed viewport 616 , and a full desktop overview . This is much like a two - stage 
a circular pointing region 618 . operation of a “ grabber ” arcade machine that challenges 

Touching the touchscreen 606 outside of the control 40 fairgoers to successfully locate and “ grab ” prizes from an 
region 612 causes the pointing region to shrink and move in underlying tank of objects . Whereas the Joystick technique 
a direction that corresponds to where the touchscreen 606 is uses absolute pointing within its pointing region , but relative 
touched relative to the control region 612. This is demon- movement of the pointing region , the Grabber technique 
strated in FIG . 6 by the stylus 610 touching the touchscreen uses absolute pointing at all times . The possible pointing 
606 below and to the left of the control region 612. This 45 area is typically the portion of the desktop visible in the 
action causes the pointing region to move in a direction that display's viewport the user zooms in for fine - grained 
is down and to the left of the original location of the pointing visualization and control of detail , but at the expense of the 
region 618. The direction is shown by dashed - line arrow diminishing visibility of desktop context . 
620. A pointing - region indicator 622 appears as a smaller In an alternative Grabber - like implementation where the 
version of the original pointing region 618. Once the user 50 interaction style is similar in many respects to a Jabber - like 
stops the motion ( by , for example , lifting the stylus 610 ) , the implementation , the touchscreen is mapped to the presenta 
pointing region regains its original size . It also may cause tion screen during general pointing , but when the user slows 
the viewport 616 to move so that the pointing region 618 is down their pointing to a near stop , the size of the pointing 
re - centered in the viewport 616 again . box is reduced from the whole presentation screen to a 
FIG . 7 shows still another exemplary arrangement 700 for 55 visible pointing box in the vicinity of the cursor ( such that 

the Joystick user - interaction style . This arrangement is simi- the absolute position of the cursor within the pointing box is 
lar in at least some respects to the arrangement 600. The preserved ) . 
arrangement 700 includes a mobile phone 702 with a zoom FIG . 8 shows an exemplary arrangement 800 for the 
mode button 704 and a touchscreen 706. As shown , the Grabber user - interaction style . This arrangement includes 
user's thumb 708 is pressing the button 704. Therefore , the 60 mobile phone 802 with a zoom mode button 804 and a 
zoom mode is activated . Stylus 710 , dashed - line stylus 712 , touchscreen 806. As shown , the user's thumb 808 is not 
and dashed - line arrow 714 depict motion of the stylus 710 pressing the button 804. Therefore , the zoom mode is not 
while touching the touchscreen 706. Two of the three nested activated . A stylus 810 is touching the touchscreen 806 . 
spaces are shown . Those include a desktop 716 and a FIG . 8 also shows two nested spaces that are navigated by 
solid - line displayed viewport 718 . 65 the user touching the touchscreen 806 of the phone 802 . 
As shown , the user moves the stylus 710 in accordance From largest to smallest , the nested spaces include a desktop 

with dashed - line arrow 714 from a lower left - hand corner 814 and a displayed viewport 816. In this implementation , 
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the viewport 816 functions as a pointing region . There is no ware , or a combination thereof . In the context of software , 
separate pointing region . For this particular depiction of the blocks represent computer instructions stored on one or 
arrangement 800 , the displayed viewport 816 is exactly the more computer - readable storage media that , when executed 
same size and shape as the desktop 814. In other words , their by one or more processors of such a computer , perform the 
spatial extents match . 5 recited operations . Note that the order in which the process 
A mousing ring 818 is located inside the viewport 816 in is described is not intended to be construed as a limitation , 

a position that corresponds with the position of the stylus and any number of the described process blocks can be 
810 in the touchscreen 806. For this embodiment , the control combined in any order to implement the process , or an 
region matches the touchscreen 806 completely . As shown in alternate process . Additionally , individual blocks may be 
arrangement 800 , the ring 818 maps to a point within the 10 deleted from the process without departing from the spirit 
viewport 816 that absolutely corresponds to the point that and scope of the subject matter described herein . 
the user places the stylus 810 in the touchscreen 806 . FIG . 10 illustrates the exemplary process 1000 for indi 
Likewise , the ring 818 moves within the viewport 816 in a rect user interaction . The process is performed , at least in 
manner that corresponds absolutely to how the user moves part , by a presentation device . That presentation device 
the stylus 810 on the touchscreen 806. This demonstrates the 15 includes one or more computing devices and a visual display 
absolute relationship between mapping and movement of the unit that are collectively configured to enable a user to 
stylus 810 touching the touchscreen 806 and the ring 818 in interact with a two - dimensional virtual space ( i.e. , a “ desk 
the viewport 816 . top ” ) by using the touch - sensitive control surface of a 
FIG . 9 shows another exemplary arrangement 900 for the user - input device . The presentation device includes , for 

Grabber user - interaction style . This arrangement is similar 20 example , the visual display unit 104 or some combination of 
in at least some respects to arrangement 800. The arrange- the visual display unit and the computing device 102. The 
ment 900 includes a mobile phone 902 with a zoom mode user - input device includes , for example , the mobile phone 
button 904 and a touchscreen 906. As shown , the user's 106 with its touchscreen 110. The presentation device that is 
thumb 908 is pressing the button 904. Therefore , the zoom configured , as described herein , qualifies as a particular 
mode is activated . The user is using a stylus 910 so that it is 25 machine or apparatus . 
touching approximately toward the lower left - hand corner of As shown here , the process 1000 begins with operation 
the touchscreen 906. A dashed - line stylus 912 shows the 1002 , where the presentation device displays a portion of the 
position of the stylus as it has moved from the position two - dimensional virtual space ( " desktop " ) on the visual 
shown at 910 in the direction shown by the dashed - line display device . The portion is called the viewport . In addi 
arrow 914 . 30 tion , a pointing region is displayed within the viewport . The 

FIG . 9 also shows two nested spaces that are navigated by desktop , viewport , and pointing region form a nested rela 
the user touching the touchscreen 906 of the mobile phone tionship . The pointing region is inside the viewport and the 
902. From largest allest , the nested spaces include a viewport is inside the desktop . The spatial exte of the 
desktop 916 and a displayed viewport 918. Like arrange- viewport is equal to or less than the spatial extent of the 
ment 800 , the viewport 918 functions as the pointing region . 35 desktop . Likewise , the spatial extent of the pointing region 
There is no separate pointing region . is equal to or less than the spatial extent of the viewport . 
As shown , the user moves the stylus 910 in accordance In at least one of the implementations described herein , 

with dashed - line arrow 914 from a lower left - hand corner the pointing region having a pointing - region spatial extent 
toward the middle of the touchscreen 906 to where the no greater than that of the displayed viewport . In alternative 
dashed - line stylus 912 is shown . When in zoom mode , this 40 implementations , the pointing region spatial extent may be 
motion causes the viewport 918 to zoom in . The opposite greater than the spatial extent of the displayed viewport . 
movement causes the viewport 918 to zoom out . At operation 1004 , the presentation device absolutely 

Dashed - line arrows 920 and 922 indicate a change in maps a control region of the touch - sensitive control surface 
scale in what the viewport 918 displays . Herein , a change in of the user - input device to the pointing region , which is 
scale is also called “ zooming ” in or out . Also , changing the 45 displayed on the visual display device . In some implemen 
extent of the displayed viewport of the desktop is another tations ( e.g. , Jabber ) , the control region and the control 
term for zooming in / out and scaling . The viewport 918 surface are the coextensive . In other implementations ( e.g. , 
moved from displaying all of the desktop 916 to only a Joystick ) , the control region is only part of the control 
portion of the desktop , as seen in viewport 918 in FIG . 9. As surface . Since the mapping is absolute in all implementa 
illustrated , the viewport 918 is shown as decreasing in size . 50 tions , the control region and the pointing region have the 
In reality , the viewport 918 stays the same size . Instead , same dimensions ( i.e. , matching spatial extents ) . 
zooming - in causes less of the desktop 916 to be viewed At operation 1006 , the presentation device obtains input 
within the same - sized viewport 918. Of course , when from the user when the user touches the control surface of 
zoomed - out , the same - sized viewport 918 will show more of the user - input device . For example , input is received from 
the desktop 916. These drawing depict this change . 55 the user touching a stylus to the touchscreen of a mobile 
Exemplary Process phone . 
FIG . 10 is a flow diagram illustrating exemplary process One or more of the implementations described herein 

1000 that implements the techniques described herein for offer an indirect user - interaction paradigm . However , with 
indirect user interaction with the two - dimensional virtual direct user - interaction paradigms , the user touches the 
space of a presentation device using the touch - sensitive 60 screen of the very same visual display unit that is outputting 
control surface of a user - input device . The user - interaction the visual information . This is a common input approach for 
styles ( e.g. , Jabber , Joystick , and Grabber ) shown in FIGS . smart phones . Unlike the direct user - interaction paradigms , 
1-9 and described above are the result of the exemplary with one or more of the implementations described herein , 
process 1000 or some variant of this process . the touch - sensitive control surface of the user - input device 

This process is illustrated as a collection of blocks in a 65 is not part of the screen of the very same visual display unit 
logical flow graph , which represents a sequence of opera- that is outputting the visual information . In other words , the 
tions that can be implemented in hardware , software , firm- control surface is separate from the presentation device . 
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At operation 1008 , the presentation device , in response to for “ subsequent trace ” —is defined as a trace that originates 
the obtained input , generates and displays a mousing ring from nearby the last point of contact in space and time . To 
( i.e. , pointer or cursor ) within the absolutely - mapped point- click on an icon , for example , the user may first perform a 
ing region of the viewport of the desktop . As can be seen in “ locating trace ” to position the pointer on the icon then 
example instances in FIGS . 1 , 2 , 5 , and 8 , the mousing ring 5 “ stap ” to execute the click . Similarly , a locating trace 
( 126 , 222 , 520 , and 818 , respectively ) is produced within the followed by a strace causes a mouse drag along the strace pointing region of the viewport at a point that corresponds path , which originates from the endpoint of the locating absolutely with the point of the user's touch within the trace , and a locating trace followed by two staps causes a control region of the user - input device . mouse double - click at the end point of the trace . Furthermore , based upon another input , the user can pan 10 Concluding Notes the pointing region around the viewport or cause the view As used in this application , the terms " component , ” port itself to pan in the desktop or zoom the viewport in or 
out of the desktop . The additional input may include ( by way " module , ” “ system ” , “ interface ” , or the like are generally 
of example and not limitation ) : touching specific areas or intended to refer to a computer - related entity , either hard 
points on the control surface , pressing buttons on the user- 15 ware , a combination of hardware and software , software , or 
input device , and / or other specific movements or inputs . software in execution . For example , a component may be , 
At operation 1010 , based upon the additional or different but is not limited to being , a process running on a processor , 

input , the presentation device pans the pointing region a processor , an object , an executable , a thread of execution , 
within the viewport . An example of this action is shown in a program , and / or a computer . By way of illustration , both 
FIG . 3 and discussions herein regarding that figure . 20 an application running on a controller and the controller can 
At operation 1012 , based upon the additional or different be a component . One or more components may reside within 

input , the presentation device scales the viewport within the a process and / or thread of execution and a component may 
desktop . Scaling is another term for zooming in or zooming be localized on one computer and / or distributed between 
out . Examples of this action are shown in FIGS . 7 and 8 and two or more computers . 
discussions herein regarding those figures . Furthermore , the claimed subject matter may be imple 
At operation 1014 , based upon the additional or different mented as a method , apparatus , or article of manufacture 

input , the presentation device pans the viewport within the using standard programming and / or engineering techniques 
desktop . An example of this action is shown in FIG . 4 and to produce software , firmware , hardware , or any combina discussions herein regarding that figure . tion thereof to control a computer to implement the dis Other Implementation Details closed subject matter . Computer - readable storage media The new implementations described herein assume that may include volatile and nonvolatile , removable and non looking at the presentation device rather than the 
touchscreen of the mobile phone . Because of this , some removable media implemented in any method or technology 
implementations utilize a two - step mousing interface : the for storage of information , such as computer readable 
user first draws with the stylus and lifts to indicate where the 35 instructions , data structures , program modules , or other data . 
mouse action might occur , then presses in the same place to For example , computer - readable storage media can include 
start a click , drag , or double click . Some implementations but are not limited to magnetic storage devices ( e.g. , hard 
utilize a specific feedback mechanism that uses a circle with disk , floppy disk , magnetic strips ... ) , optical disks ( e.g. , 
changing appearance to indicate the various stages of a compact disk ( CD ) , digital versatile disk ( DVD ) ... ) , smart 
pointing action ( e.g. , targeting , stylus lifted to indicate 40 cards , and flash memory devices ( e.g. , card , stick , key 
possible mouse action , mouse down , mouse click , mouse drive ... ) . Of course , those skilled in the art will recognize 
drag , mouse double click ) . many modifications may be made to this configuration 

Also , often a user cannot accurately predict the initial without departing from the scope or spirit of the claimed 
point of contact their finger or stylus will make with the subject matter . 
mobile screen , nor where that will map to the desktop with 45 The word “ exemplary ” is used herein to mean serving as 
one or more of the techniques described herein . That is an example , instance , or illustration . Any aspect or design 
because users apply the stylus to the mobile screen while described herein as " exemplary ” is not necessarily to be 
viewing a separate ( e.g. , eyewear or projector ) display . A construed as preferred or advantageous over other aspects or 
“ locating trace ” may be used to help users realign the designs . Rather , use of the word exemplary is intended to 
kinesthetic reference frame of the mobile device with the 50 present concepts in a concrete fashion . As used in this 
visual reference frame of the displayed view . With a “ locat- application , the term “ or ” is intended to mean an inclusive 
ing trace , " the user prefixes their meaningful interactions “ or ” rather than an exclusive “ or ” . That is , unless specified 
with a stroke across the mobile screen . The pointer only otherwise or clear from context , “ X employs A or B ” is 
appears when the user touches the stylus against the mobile intended to mean any of the natural inclusive permutations . 
surface and provides dynamic feedback as to the location of 55 That is , if X employs A ; or X employs B ; or X employs both 
stylus contact on the mobile screen . In this way , the two A and B , then “ X employs A or B ” is satisfied under any of 
reference frames are brought into alignment and the user can the foregoing instances . In addition , the articles “ a ” and 
guide the pointer to its target . By adding a locating trace to “ an ” , as used in this application and the appended claims , 
every mouse operation , the techniques described herein can should generally be construed to mean " one or more ” unless 
support a mouse - like pointing style . 60 specified otherwise or clear from context to be directed to a 
Once the user has guided the pointer to a target , button- singular form . 

free “ lift and tap ” mouse operation of many laptop touch- Although the subject matter has been described in lan 
pads may be mimicked . A " stap ” is defined as a “ subsequent guage specific to structural features and / or methodological 
tap ” that directly follows a lifting of the stylus away from the acts , the subject matter defined in the appended claims is not 
touchscreen , and which lands in close spatiotemporal prox- 65 necessarily limited to the specific features or acts described . 
imity to the last point of contact ( e.g. , within 15 touchscreen Rather , the specific features and acts are disclosed as exem 
pixels and 0.5 seconds ) . In the same way , a “ strace ” short plary forms of implementing the claims . 
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We claim : 5. The one or more computer - readable media as recited in 
1. One or more computer - readable media storing proces- claim 1 , wherein the first touch input is from a finger or a 

sor - executable instructions that cause one or more proces- stylus contacting the touch - sensitive control surface . 
sors to perform operations that facilitate interaction between 6. The one or more computer - readable media as recited in 
a presentation device and a user - input device , the operations 5 claim 1 , wherein the presentation device includes one or 
comprising : more of a head - mounted display , or a wearable display . causing a display of a viewport of a two - dimensional 7. A method that facilitates user interaction between a desktop on the presentation device , wherein the pre presentation device and a user - input device , the method sentation device is associated with a first computing comprising : 

device , and wherein the two - dimensional desktop com- 10 causing a display of a viewport of a two - dimensional prises a virtual space and the viewport displays a desktop on the presentation device , wherein the pre portion of the two - dimensional desktop ; sentation device is associated with a first computing mapping a control region of a touch - sensitive control 
surface of the user - input device to a pointing region device , and wherein the two - dimensional desktop com 
within the viewport , wherein the user - input device is 15 prises a virtual space and the viewport displays at least 
associated with a second computing device , the touch a portion of the two - dimensional desktop ; 
sensitive control surface of the user - input device being mapping a control region of a touch - sensitive control 
separate from the presentation device , wherein the surface of the user - input device to a pointing region 
control region comprises at least a portion of the within the viewport , wherein the user - input device is 
touch - sensitive control surface , the pointing region 20 associated with a second computing device , the touch 
having a pointing region spatial extent that is less than sensitive control surface of the user - input device being 
a viewport spatial extent of the viewport , the pointing separate from the presentation device , wherein the 
region spatial extent further matching a control region control region comprises at least a portion of the 
spatial extent of the control region ; touch - sensitive control surface , the pointing region 

causing a display of a pointing box , at a first location 25 having a pointing region spatial extent that is less than 
within the viewport , outlining the pointing region ; a viewport spatial extent of the viewport , the pointing 

causing a display of a mousing ring within the painting region spatial extent further matching a control region 
box in a first color ; spatial extent of the control region ; 

receiving an indication of a first touch input within the presenting , at a first location within the viewport , a 
control region of the touch - sensitive control surface of 30 pointing box outlining the pointing region ; 
the user - input device ; causing a display of a mousing ring within the pointing 

in response to the first touch input , causing a display of the box in a first color ; 
mousing ring within the pointing region in a second receiving an indication of a first touch input within the 
color , the mousing ring being displayed within the control region of the touch - sensitive control surface of 
pointing region at a location that corresponds with a 35 the user - input device ; 
location of the first touch input within the control in response to the first touch input , causing a display of the 
region ; mousing ring within the pointing region in a second 

receiving an indication of a second touch input on a button color , the mousing ring the pointer being displayed 
of the user - input device and a third touch input within within the pointing region at a location that corresponds 
the control region of the touch - sensitive control surface 40 with a location of the first touch input within the control 
of the user - input device ; region ; 

in response to the second touch input and the third touch receiving an indication of a second touch input on a button 
input , generating a second pointing region at a location of the user - input device and a third touch input within 
that corresponds to the third touch input ; the control region of the touch - sensitive control surface 

in response to determining that the second pointing region 45 of the user - input device ; and 
is outside an edge of the viewport , moving the viewport in response to the second touch input and the third touch 
to a second portion of the two - dimensional desktop ; input , generating a second pointing region at a location 
and that corresponds to the third touch input ; 

upon receiving an indication that the button has been in response to determining that the second pointing region 
released , updating the display of the viewport on the 50 is outside an edge of the viewport , moving the viewport 
presentation device and setting the pointing box at the to a second portion of the two - dimensional desktop ; 
location that corresponds to the third touch input . and 

2. The one or more computer - readable media as recited in upon receiving an indication that the button has been 
claim 1 , wherein a viewport spatial extent of the viewport is released , updating the display of the viewport on the 
less than a desktop spatial extent of the two - dimensional 55 presentation device and setting the pointing box at the 
desktop , and the operations further comprises causing a location that corresponds to the third touch input . 
movement of the viewport based at least in part on a 8. The method as recited in claim 7 , wherein a viewport 
determination that the movement of the pointing region spatial extent of the viewport is less than a desktop spatial 
extends beyond the viewport and is within the two - dimen- extent of the two - dimensional desktop . 
sional desktop . 9. The method as recited in claim 7 , wherein the control 

3. The one or more computer - readable media as recited in region coextensive with the touch - sensitive control surface 
claim 1 , wherein the control region is coextensive with the of the user - input device . 
touch - sensitive control surface of the user - input device . 10. The method as recited in claim 7 , wherein the user 

4. The one or more computer - readable media as recited in input device includes a wireless , handheld , portable device . 
claim 1 , wherein the user - input device includes a wireless , 65 11. The method as recited in claim 7 , wherein the first 
handheld , portable device , and the user - input device being touch input and the third touch input are from a finger or a 
wirelessly coupled to the presentation device . stylus contacting the touch - sensitive control surface . 

60 
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12. The method as recited in claim 7 , wherein the pre 
sentation device includes one or more of a head - mounted 
display , a wearable display , a pico - projector , or a wall 
mounted display . 

13. The method as recited in claim 7 , wherein the user 
input device is wirelessly coupled to the presentation device . 

14. The method as recited in claim 7 further comprising : 
causing a movement of the viewport based at least in part 
on a determination that the movement of the pointing 
region extends beyond the viewport . 

15. The method as recited in claim 7 further comprising : 
causing a display of a pointing box , within the viewport 

of the two - dimensional desktop , corresponding to the 
pointing region . 
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